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ANALOG EMI/EMC Compliant, ±1 5 kV ESD Protected, 
DEVICES RS-232 Line Drivers/Receivers 



ADIVI14196E 



FEATURES 

Complies with 89/336/EEC ElVIC Directive 
ESD Protection to IEC1 000-4-2 (801.2) 
+8 kV: Contact Discharge 
±15 kV: Air-Gap Discharge 
±15 kV: Human Body IVIodel 

Fast Transient Burst (EFT) Immunity (IEC1 000-4-4) 
Low EMI Emissions (EN55022) 
Eliminates Costly TransZorbs* 
230 kbits/s Data Rate Guaranteed 
Laplink®Compatible 
Conforms to EIA/TIA-232-E 
5 Drivers and 3 Receivers 

Complements ADM14185E (3 Drivers/5 Receivers) 
Flow-through Pinout 
Failsafe Receiver Outputs 
Rugged Replacement for DS14196 



APPLICATIONS 
Personal Computers 
Printers 
Peripherals 
Modems 



GENERAL DESCRIPTION 

The ADM14196E is a robust RS-23'2 andX28 interface device 
which operates from +5V and ±12V pow^TBpSKs^Wi^uimble 
for operation in harsh electrical environmen^tnflP^ompli^^^k 

with the EU directive on EMC (89/336/EEC) . Both the level of ~ 
emissions and immunity are in compliance. EM immunity includes 
ESD protection in excess of ±15 kV on all I-O lines (1000-4-2), Fast 
Transient Burst protection (1000-4-4) and Radiated Immunity 
(1000-4-3). EM emissions include radiated and conducted 
emissions as required by Information Technology Equipment 
EN55022, CISPR22. 

All devices fully conform to the EIA-232E and CCITT V.28 
specifications and operate at data rates up to 230 kbps. 

The ADM14196E is available in 20-pin SOpackage. 



FUNCTIONAL BLOCK DIAGRAM 




*TransZorb is a registered trademark of General Semiconductor 
Industries, Inc. 
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ADM14196E-SPECIFICATI0NS 



(Vcc = 4.75V to 5.25V, V+ = 9.0V to 13.2V, V- = -9.0V to -13.2V. All specifications T„in to T„jx unless otherwise noted.) 




Parameter 



Min Typ Max 



Test Conditions/Comments 



Vcc Power Supply Current 



250 500 



No Load, All Inputs at +5V 



No Load, All 

Driver Inputs at 
0.8V or 2V, All 

Receiver Inputs 
at 0.8V or 2.4V 



V+ Power Supply Current (Note 1) 



175 300 



V- Power Supply Current (Note 1) 



Driver CMOS Inputs 
High Level Input Voltage, Vjnh 
Low Level Input Voltage, Vjnl 
High Level Input Current Iikh (Note 1) 
Low Level Input Current Ijnl (Note 1) 



ViN = 5V 
ViN = 0V 



Driver EIA-232 Outputs 
High Level Output Voltage, Vqh (Note 1) 



Low Level Output Voltage, Vql (Note 1) 



Output High Short-Circuit Current Ios+ 
Output Low Short-Circuit Current Iqs- 
Output Resistance 
Output Resistance 

Receiver EIA-232 Inputs 
Input High Threshold, Vth 
(Recognized as a High Signal) 
Input Low Threshold, VTL 
(Recognised as a Low Signal) 
Input Resistance Rj^ 
Input Current Iin (Note 1) 



RL = 3ki2, ViN = 0.8V, V+ = 9V, V- = -9V 
RL = .^jiif ViN = 0.8V, V+ = 12V, V- = -12V 
I*r^7kn,V]N = 0.8V, V+ = 13.2V, V- = -13.2V 
KL = 3k£2, Vm = 2V, V+ = 9V, V- = -9V 
RL = 3m, ViN = 2V, V+ = 12V, V- = -12V 
R^ m ViN = 2V, V+ = 13.2V,V- = -13.2V 
v|VplJ4», = 0.8V(Notel) 
Vo = OV, Vm = 2.0V(Note 1) 
-2V < Vo < +2V, V+ = V- = Vcc = OV 
-2V < Vo < -1-2V, V+ = V- = Vcc = Open Cct 



Vo < 0.4V, lo = 3.2mA 

Vo > 2.5V, lo = -0.5mA 

ViN = ±3Vto±15V 
ViN = +15V 
V:n = +3V 
Vn, = -15V 
ViN = -3V 



Receiver CMOS Outputs 
High Level Output Voltage, Voh (Note 1) 



Low Level Output Voltage, Vql 
Short-Circuit Current Iqsr (Note 1) 



loH = -1 .0mA, Vcc=5V, Vin = -3V 

loH = -10mA,Vcc=5V, Vin = -3V 

loH = -1 -OmA, Vcc=5V, Vjn = Open Circuit 

Iqh = -lO^iA, Vin = Open Circuit 

IoL = 3.2mA,ViN = +3V 
Vo = OV, ViN = OV 



Driver Switching Characteristics 
Propagation Delay High to Low, TpjjL 
Propagation Delay, Low to High, Tpm 
Output Rise and Fall Time, tr, tf (Note 7) 



Rl = 3kn, Cl = 50pF (Figures 2 and 3) 



Receiver Switching Characteristics 
Propagation Delay High to Low, Tphl 
Propagation Delay, Low to High, Tpm 

Output Rise Time, t. 
Output Fall Time, tf 



Rl = 3ki2, Cl = 15pF (Includes fixture plus 
probe) 

{Figures 4 and 5) 



-2- 



REV. 



ADM14196E-SPECIFICATI0NS 

(Vcc = 4.75V to 5.25V, V+ = 9.0V to 13.2V, V- = -9.0V to -13.2V. All specifications Tmin to Tmax unless otherwise noted.) 



Parameter 


Min Typ Max 


Units 


Test Conditions/Comments 


ESDandEMC 








BSD Protection (I-O Pins) 


±15 


kV 


Human Body Model 




±15 


kV 


IBC 1 000-4-2 Air Discharge 




±8 


kV 


IBC 1 000-4-2 Contact Discharge 


BSD Protection (All Other Pins) 


±2.5 


kV 


Human Body Model, MIL-STD-883B 


BFT Protection (1-0 Pins) 


±2 


kV 


IBClOOO-4-4 


BMI Immunity 


10 


V/m 


IBC 1000-4-3 



Specifications subject to change without notice. 
Notes 

1. Current into device pins is defined as positive. Current out of device pins is defined as negative. All voltages are referred to ground unless othervrise specified. For current, 
minimum and maximum values are specified as an absolute value and the sign is used to indicate direction. For voltage logic levels, the more positive value is designated 
as maximum. For example, if -6V is a maximum, the typical value (-6. 8 V) is more negative. 

2. All typicals are given for Vcc = +5.0V, V+ = + 12.0V, V- = -12.0V, Ta = 25°C. 

3. Only one driver output shorted at a time. 

4. Generator characteristics for driver input: f = 64kHz (128 kbits/sec), tj = tf = 1 0ns, Vmh = 3V, Vml = OV, duty-cycle = 50%. 

5. Generator characteristics for receiver input: f = 64kHz (1 28 kbits/sec), t, = tf = 200ns, Vinh = 3V, Vinl= -3V, duty-cycle = 50%. 

6. If receiver inputs are unconnected, receiver output is a logic high. 

7. Refer to typical curves . Driver output slew rate is measured from the +3 . V to the -3 . OV level on the output waveform. Inputs notundertestareconnectedtoVCC 
or GND. Slew rate is determined by load capacitance. To comply with a 30V/ns maximum slew rate, a minimum load capacitance of 390pF is recommended. 

ABSOLUTE MAXIMUM RATINGS* 

(Ta = +25°C unless otherwise noted) 

Vcc -0.3 V to +7 V 

V+ (Vcc -0.3 V) to +15 V 

V- 

Input Voltages 

Driver Inputs Din -0.3 V to (V+, +0.3 V) 

Receiver Inputs Rin . ±25 V 

Output Voltages ^ 

Driver Outputs Dqut 

Receiver Outputs Rqut •• -0.3 V to^cl^-3 
Short Circuit Duration 

D OUT Continuous 

Power Dissipation 

R-20 SOIC (Derate 12 mW/°C Above +70°C) 1488 mW 




+0.3 V Ui -li^^lKlbftge O^mM^tiMeRa 
lV*leAda'^ei;M<ld 




iDperating Ternperature Range 

Industrial (A Version) -40°C to +85°C 

ange -65°C to +150°C 

oldering, 10 sec) +300°C 

BSD Rating (MIL-STD-883B) (1-0 Pins) ±15 kV 

BSD Rating (MIL-STD-883B) (Bxcept I-O) . . ±2.5 kV 

BSD Rating (IBC 1000-4-2 Air) (I-O Pins) ±15 kV 

BSD «at|||[^IBC 1000-4-2 Contact) (I-O Pins) ..±8 kV 
WtlstKg (IBC 1000-4-4) (I-O Pins) ±2 kV 

*This is a stress rating only and functional operation of the device at these 
or any other conditions above those indicated in the operation sections of 
this specification is not implied. Exposure to absolute maximum rating 
conditions for extended periods of time may affect reliability. 
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PIN FUNCTION DESCRIPTION 



Pin Number 



Mnemonic 



Function 



V cc 

R I N 1 

R I N 2 

R I N 3 

D o U T 1 

D O U T 2 

R I N 4 

D o U T 3 

R I N 5 

V- 

GND 
Routs 

D I N 3 

Routs 

D I N 3 

D 
R 

Routs 
R o u T s 

V + 



I N 3 



OUTS 



Positive Logic Power Supply (4.75 to 5.25V) 
Receiver Input (EIA-232 Signal levels) 
Receiver Input (EIA-232 Signal levels) 
Receiver Input (EIA-232 Signal levels) 
Driver Output (EIA-232 Signal levels) 
Driver Output (EIA-232 Signal levels) 
Receiver Input (EIA-232 Signal levels) 
Driver Output (EIA-232 Signal levels) 
Receiver Input (EIA-232 Signal levels) 

Negative Power Supply (-9 to -13.2V) 
Ground Pin. Must be connected to OV 
Receiver Output (5V TTL/CMOS logic levels) 
Driver Input (5V TTL/CMOS logic levels) 
Receiver Output (5V TTL/CMOS logj^^Jls) 
Driver Input (5V TTL/CMOS logiclevels)^ 

Recei;^|*(%tpu^j|||^^^^^|e* ij^l^^aife) 

Receiver Output (5V TTL/CMOS logic levels) 



ORDERING GUIDE 



VRasitipe- Pow^h^wsiilk V^go^ 1 3 . 2 V) 
GGUIDE% 1> -^I XX 



Model 


Temperature Range 


Package Opti<^|^ 


ADM14196EAR 


-40°C to +85°C 


R-20 



v+ \T 



R|N1 


[I 


'^IN2 


[I 


R|N3 


[1 


0UT1 


[I 


0UT2 


H 


R|N4 


n 


0UT3 


n 


R|N5 


n 


V- 





TOP VIEW 
(Not to Scale) 



20| 


Vcc 


19] 


Rquh 


li] 


R0UT2 




Rquts 


16] 




15] 


D|N2 




R0UT4 


13] 




12] 


f^OUTS 


11] 


GND 



Figure 1. ADM14196E Pin Configuration 
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AC Characteristics 



PULSE 


V|N 


GENERATOR 






^50Q 



5ns 



5ns 




OVouT 



3V 

Driver 
Input ov- 



90% 




10% 

200ns 200ns 



Figure 2. Test Circuit for Driver Propagation Delay and 
Transition Time 



3V 




+10V 

Receiver 
Input 

-10V — 



+3V 



-3V 




Figure 6. Inpig Waveforms Used in AC Performance 

Tests 



Figure 3. Driver Propagation uelay< 
Waveforms 



— VQH ^ 

Vcc 1^ 



10% 





*PLH 




tpHL 




■M 


'er > 






OV 


\ 71 



"3V 



OV 



PULSE 


V|N 


GENERATOR 






^5oa 



Rl 



Figure 7. Input/Output Waveforms for Driver Propagation 
Delays vs. Q 




-qVout 



:cl 



200ns 



200ns 



V 



Figure 4. Test Circuit for Receiver Propagation Delay and 
Transition Time 



Receiver 
Input -SV, 



tpHL 



80% 



VoUT 



\l. 



+3V 

1.5V 

-3V 



Receiver 
Output 



+3V 



+2V 0.8V 

*PLH 

M 



.-3V 



+10V 

10V 



'PHL 



.0.8V 



2V 



— -V, 



OH 



"OL 



tpLH 



1.5V 



:.5\// 



20% 



20% 



V 



80% 



VoH 



Figure 8. Input/Output Waveforms for Receiver 
Propagation Delay vs. Ci 



Vol 



Figure 5. Receiver Propagation Delay and Transition 
Time Waveforms 
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Typical Performance Curves 



Figure 9. Driver Propagation Delay vs. Cl 



Figure 




Output Voltage vs. Frequency for d = 
380pF and 2500pF 



Figure 10. Receiver Propagation Delay vs. Q 



Figure 13. Supply Current vs. Frequency, One Receiver 
Switching 



Figure 1 1. Driver Output Slew rate Between +3V and -3V vs Cl Figure 14. Supply Current vs. Frequency and CL, One 

Driver Switching 
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Typical Performance Curves 



Figure 75. Supply Current vs Frequency and Cl, All 
Drivers and Receivers Switching 





18. EMC Radiated Emissions 



Figure 16. Driver Output Voltage vs. Output Current 



Figure 17. EMC Conducted Emissions 
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GENERAL DESCRIPTION 

The AD14185E is a ruggedized RS-232 line driver/ 
receiver which operates from +5 V and ±12V supplies. It 
contains 5 receivers and 3 drivers, and provides a one- 
chip solution for 9-pin serial interfaces between data 
terminal and data communications equipment. 
Features include low power consumption, high transmis- 
sion rates and compatibility with the EU directive on 
electromagnetic compatibility. EM compatibihty includes 
protection against radiated and conducted interference in- 
cluding high levels of electrostatic discharge. 

All RS-232 inputs and outputs contain protection against 
electrostatic discharges up to ±15 kV and electrical fast 

transients up to ±2 kV. This ensures compliance to 
IElOOO-4-2 and IEClOOO-4-4 requirements. 

This device is ideally suited for operation in electrically harsh 
environments or where RS-232 cables are frequently being 
plugged/unplugged. They are also immvme to high RF field 
strengths vdthout special shielding precautions. Emissions are 
also controlled to within very strict limits. 

CIRCUIT DESCRIPTION 

The internal circuitry consists of three main 
These are: 

1. 5V logic to EIA-232 transmitters. ^ 

2. Vlh-l'il to 5 V logic receivers. 

3. Transient protection circuit ^i^lU-C^ lines. 

Transmitter (Driver) Section m .^iH 

The drivers convert 5 V logic input levels into EIA-232 
output levels. With Vcc = +5 V, V+ =^2^V 
and driving an EIA-232 load, the output voltage swinl 
typically ±10 V. 

Unused inputs may be left unconnected, as an internal 
400 ky pull-up resistor pulls them high forcing the 
outputs into a low state. The input pull-up resistors 
typically source 8 |xA when grounded, so unused inputs 
should either be connected to Vcc or left unconnected 
in order to minimize power consumption. 

Receiver Section 

The receivers are inverting level shifters which accept 
EIA-232 input levels and translate them into 5 V logic 
output levels. 

The inputs have internal 5 kil pull-down resistors to 
ground and are also protected against overvoltages of up 
to ±25 V. The guaranteed switching thresholds are 0.4 V 
minimum and 2.4 V maximum. Unconnected inputs are 
pulled to V by the internal 5 kQ pull-down resistor. 
This, therefore, results in a Logic 1 output level for 
unconnected inputs or for inputs connected to GND. 

The receivers have Schmitt trigger input with a hysteresis 
level of 0.5 V. This ensures error-free reception for both 
noisy inputs and for inputs with slow transition times. 

Higli Baud Rate 

The AD14185E features high slew rates permitting data 
transmission at rates well in excess of the EIA-232-E 
specifications. RS-232 levels are maintained at data rates 
up to 230 kb/s even under worst case loading conditions. 
This allows for high speed data links between two 
terminals or indeed it is suitable for the new generation modem 



standards which requires data rates of 200 kb/s. The slew rate is 
internally controlled to less than 30 V/|j,s in order to minimize EMI 
interference. 

ESD/EFT Transient Protection Scheme. 

The AD14185E uses protective clamping structures on all inputs 
and outputs which clamps the voltage to a safe level and dissipates 
the energy present in ESD (Electrostatic) and EFT (Electrical Fast 
Transients) discharges. A simplified schematic of the protection 
structure is shown in Figures 19 and 20. Each input and output 
contains two back-to-back high speed clamping diodes. During 
normal operation with maximum RS-232 signal levels, the diodes 
have no affect as one or the other is reverse 
biased depending on the polarity of the signal. If however the volt- 
age exceeds about ±50 V, reverse breakdown occurs and the volt- 
age is clamped at this level. The diodes are large p-n jvmctions 
which are designed to handle the instantaneous current surge 
which can exceed several amperes. 

The transmitter outputs and receiver inputs have a similar pro- 
tection structure. The receiver inputs can also dissipate some of 
the energy through the internal 5 kfl resistor to GND as well as 
don diodes. 

tructure achieves ESD protection up to 

protection up to ±2 kV on all RS-232 I- 
aethods used to test the protection scheme 




Figure 19. Receiver Input Protection Sctieme 



RX 



. D1 



TRANSMITTER 
OUTPUT 



Figure 20. Transmitter Output Protection Scheme 
ESD TESTING (IEClOOO-4-2) 

lECl 000-4-2 (previously 801-2) specifies compliance 
testing using two coupling methods, contact discharge and 
air-gap discharge. Contact discharge calls for a direct 
connection to the unit being tested. Air-gap discharge uses 
a higher test voltage but does not make direct contact with 
the unit under test. With air discharge, the discharge gun 
is moved towards the unit under test developing an arc 
across the air gap, hence the term air-discharge. This method is 
influenced by humidity, temperature, barometric pressure, 
distance and rate of closure of the discharge gun. The contact- 
discharge method while less realistic is more repeatable and is 
gaining acceptance in preference to the air-gap method. 
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Although very little energy is contained within an ESD pulse, 
the extremely fast rise time coupled with high voltages can cause 
failures in unprotected semiconductors. Catastrophic destruction 
can occur immediately as a result of arcing or heating. Even if 
catastrophic failure does not occur immediately, the device may 
suffer from parametric degradation which may result in degraded 
performance. The cumulative effects of continuous exposure can 
eventually lead to complete failure. 

I-O lines are particularly vulnerable to ESD damage. Simply 
touching or plugging in an I-O cable can result in a static dis- 
charge which can damage or completely destroy the interface 
product connected to the I-O port. Traditional ESD test meth- 
ods such as the MIL-STD-883B method 3015.7 do not fully test 
a products susceptibility to this type of discharge. This test was 
intended to test a products susceptibility to ESD damage during 
handling. Each pin is tested with respect to all other pins. There 
are some important differences between the traditional test and 
the lEC test: 

(a) The lEC test is much more stringent in terms of discharge 
energy. The peak current injected is over four times greater. 

(b) The current rise time is significantly faster in the lEC test. 

(c) The lEC test is carried out while power is applied to the device, i 

It is possible that the ESD discharge could induce latch-up in the 
device under test. This test therefore is mor^eMKsen^tive af ^^1 
world I-O discharge where the eqiupm£n^^»3lmg.»lltallv ^atilfcij 

power applied. For maximum peace of mind however, both tests 
should be performed, therefore, ens; 
during handling and later during fiel 



g maximum protectioi^otjj. 




ESD TEST METHOD 


R2 


01 


H. BODY MIL-STD883B 
IEC1 000-4-2 


1.5k'/2 
330'/2 


100pF 
150pF 



Figure 21. ESD Test Standards 




TIMEt 



Figure 22. Human Body IVIodel ESD Current Waveform 




0.1 TO 
1ns 



Figure 23. lEC 1000-4-2 ESD Current Waveform 

The ADM14196E is tested using both the above mentioned test 
methods. All pins ^e tested with respect to all other pins as per 
the MIL-STD^5SW specification. In addition all I-O pins are 

tested as per the lEC test specification. The products were tested 
■ flowing conditions: 
-Oifa-Normal Operation 




Svels of compliance defined by lEClOOO- 
)M14196E meets the most stringent compliance level 
for both contact and for air-gap discharge. This means that the 

^are able to withstand contact discharges in excess of 8 kV 
^discharges in excess of 15 kV. 

TablelV. IEC1000-4-2ComplianceLevels 



np^uokare 



Level Contact Discharge 
kV 


Air Discharge 
kV 


1 2 

2 4 

3 6 

4 8 




2 
4 

8 

15 


TableV. ADJV114196EESDTestResults 


ESD Test JWethod 


I-O Pins 


Other Pins 


MIL-STD-883B 
IEClOOO-4-2 

Contact 

Air 


±15 kV 

±8 kV 
±15 kV 


±2.5 kV 



FAST TRANSIENT BURST TESTING (IEClOOO-4-4) 

lEC 1000-4-4 (previously 801-4) covers electrical fast- 
transient/burst (EFT) immunity. Electrical fast transients 
occur as a result of arcing contacts in switches and relays. 
The tests simulate the interference generated when for 
example a power relay disconnects an inductive load. A 
spark is generated due to the well known back EMF 
effect. In fact the spark consists of a burst of sparks as the relay 
contacts separate. The voltage appearing on the line, therefore, 
consists of a bust of extremely fast transient impulses. A similar 
effect occurs when switching on fluorescent lights. 

The fast transient burst test defined in lECl 000-4-4 simulates 
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this arcing and its waveform is illustrated in Figure 24. It consists 
of a burst of 2.5 kHz to 5 kHz transients repeating at 
300 ms intervals. It is specified for both power and data lines. 



using unshielded cables and meet Classification 2. Data trans- 
mission during the transient condition is corrupted but it may be 
resumed immediately following the EFT event without user 
intervention. 




HIGH 

VOLTAGE I — wv- 
SOURCE 



I 

i 




I— 50'/ 

1^- ou 



OUTPUT 



Figure 24. IEC1000-4-4 Fast Transient Waveform 




A simplified circuit diagram of the actual EFT general 
is illustrated in Figure 25. 

The transients are coupled onto the signal lines using an 
EFT coupling clamp. The clamp is 1 m long and it 
completely surrounds the cable providing maximum 
coupling capacitance 

(50 pF to 200 pF typ) between the clamp and the cable. High en- 
ergy transients are capacitively coupled onto the signal lines. Fast 
rise times (5 ns) as specified by the standard result in very effec- 
tive coupling. This test is very severe since high voltages are 
coupled onto the signal lines. The repetitive transients can often 
cause problems where single pulses don't. Destructive latch-up 
may be induced due to the high energy content of the transients. 
Note that this stress is applied while the interface products are 
powered up and are transmitting data. The EFT test applies hun- 
dreds of pulses vdth higher energy than ESD. Worst case tran- 
sient current on an I-O line can be as high as 40A. 

Test results are classified according to the following: 

1 . Normal performance within specification limits. 

2. Temporary degradation or loss of performance which is self- 
recoverable. 

3. Temporary degradation or loss of function or performance 
which requires operator intervention or system reset. 

4. Degradation or loss of function which is not recoverable due 
to damage. 

The ADM14196E has been tested under worst case conditions 



Figure 25. IEC1000-4-4 Fast Transient Generator 
IEClOOO-4-3 RADIATED IMMUNITY 

lECl 000-4-3 (previously IEC801-3) describes the mea- 
surement method and defines the levels of immunity to 
radiated electromagnetic fields. It was originally intended 
to simulate the electromagnetic fields generated by 
portable radio transceivers or any other device which 
generate5„glH^^J|ous wave radiated electromagnetic 
energy. Its scope has since been broadened to include 
snijrian|J.jyi energy which can be radiated firom fluores- 
Ipi^ tharistor drives, inductive loads, etc. 

estmg for immunity involves irradiating the device with 
EM field. There are various methods of achieving this 
clu4Hlg use of anechoic chamber, stripline cell, TEM 
cell, GTEM cell. A stripline cell consists of two parallel 
plate^%rith an electric field developed between them. The 
^device under test is placed within the cell and exposed to 
e^^electric field. There are three severity levels having 
!eld strengths ranging firom 1 V to 10 V/m. Results are 
classified in a similar fashion to those for lECl 000-4-4. 

1 . Normal operation. 

2. Temporary degradation or loss of function which is self- 
recoverable when the interfering signal is removed. 

3. Temporary degradation or loss of function which requires op- 
erator intervention or system reset when the interfering signal 
is removed. 

4. Degradation or loss of function which is not recoverable due 
to damage. 

The ADM14196E easily meets Classification 1 at the most 
stringent (Level 3) requirement. In fact field strengths up to 30 V/m 
showed no performance degradation and error-free data 
transmission continued even during irradiation. 

Table VII. Test Severity Levels (IEClOOO-4-3) 





Field Strength 


Level 


V/m 


1 


1 


2 


3 


3 


10 



EMISSIONS/INTERFERENCE 
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EN55 022, CISPR22 defines the permitted limits of radiated 
and conducted interference from Information Technology (IT) 
equipment. The objective of the standard is to minimize the 
level of emissions both conducted and radiated. 

For ease of measurement and analysis, conducted emissions are 
assumed to predominate below 30 MHz and radiated emissions 
are assumed to predominate above 30 MHz. 



CONDUCTED EMISSIONS 

This is a measure of noise which gets conducted onto the 
line power supply. Conducted noise can be generated 
when device outputs switch, particularly if the P-chaiuiel 
output transistor switches on before the N-channel device 
switches off, or vice versa, drawing large current pulses 
from the power supply. Care is taken in the design of the 
ADM1485E to ensure that this does not happen. 
Conducted emissions are measured by monitoring the 
line power supply. The equipment used consists of a 
LISN (Line Impedance Stabilizing Network) which 
essentially presents a ftxed impedance at RF, and a 




Figure 28. Radiated Emissions Plot 



RADIATED NOISE 




Figure 27. Radiated Emissions Test Setup 

Figure 28 shows a plot of radiated emissions vs. frequency. This 
shows that the levels of emissions are well within specifications 
without the need for any additional shielding or filtering compo- 
nents. The ADM14196E was operated at maximum baud rates 
and configured as in a typical RS-232 interface. 

Testing for radiated emissions was carried out in a shielded 
anechoic chamber^ 



Figure 26. Conducted Emissions Plot 
RADIATED EMISSIONS 

Radiated emissions are measured at frequencies in excess of 30 
MHz. RS-232 outputs designed for operation at high baud rates 
while driving cables can radiate high frequency EM energy. The 
reasons already discussed which cause conducted emissions can 
also be responsible for radiated emissions. Fast RS-232 output 
transitions can radiate interference, especially when lightly 
loaded and driving unshielded cables. 

The RS-232 outputs on the ADM14196E products feature a 
controlled slew rate in order to minimize the level of radiated 
emissions, yet are fast enough to support data rates up to 230 
kBaud. 
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APPLICATIONS INFORMATION 

In a typical Data Terminal Equipment (DTE) to Data Circuit 
Terminating Equipment (DCE) 9-pin de facto interface 

implementation, 2 data lines (TXD and RXD) and 6 control 
lines (RTS, DTR, DSR, CTS and RI) are required. With its 5 
drivers and 3 receivers, the ADM14196E offers a single chip 
solution for the DCE side of the interface. 

As shown in figure 29, the flow- through pinout of the device 
allows for a very simple PCB layout. This simple layout allows a 
ground plane to be placed beneath the IC, and ground lines to 
be inserted between the signal lines to minimise crosstalk, 
without the complication of multi-layer PCBs. 

For the DTE side of the interface, the complementary device 
(ADM14185E) with its 3 drivers and 5 receivers, may be used. 



FAILSAFE RECEIVER OUTPUTS 

The ADM14196E has failsafe receiver outputs that assume a high 
output level if the receiver input is zero or open-circuit 

LAPLINK COMPATIBILITY 

The ADM14196E can easily provide 128 kbps data rate under 
maximum driver load conditions of Cl - 2500pF and Rl - 3i£l 
at minimum power supply voltages. 

MOUSE DRIVING 

A typical serial mouse can be powered from the drivers. Two 
driver outputs connected in parallel and set to VOH can be used 
to supply power to the V+ pin of the mouse. The third driver is 
set to VOL to sink current from the V- terminal. Typical mouse 
specifications are 10mA @ +6V and 5mA @ -6V. 



Figure 29. Typical DCE Application 
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